Gene delivery to carcinoma cells via novel non-viral vectors: nanoparticle tracking analysis and suicide gene therapy.
Suicide gene therapy of oral squamous cell carcinoma (OSCC) may be a viable approach to the treatment of this cancer. However, human OSCC cells are relatively resistant to efficient transfection by non-viral vectors. To identify an optimal vector for gene delivery, we compared the transfection activities and efficiencies of Glycofect, Metafectene, Metafectene Pro, Metafectene Easy and FuGENE HD, using the OSCC cell line, HSC-3, and the cervical carcinoma cell line, HeLa. The size distribution and ζ-potential of the complexes of these vectors with plasmid DNA were assessed by nanoparticle tracking analysis and electrophoretic mobility measurements, respectively. Metafectene Easy and FuGENE HD mediated the highest transfection activity (measured as luciferase expression) and efficiency (measured as the percentage of cells transfected with ß-galactosidase). These vectors were used to deliver a plasmid encoding herpes simplex virus thymidine kinase, followed by ganciclovir treatment. By day 9, HeLa cell viability was 22±3% of controls with FuGENE HD and 26±3% with Metafectene Easy. The viability of HSC-3 cells was 42±25% with FuGENE HD, and 58±28% with Metafectene Easy. The reduction in viability was statistically significant in both cases (p⩽0.005; average of 3 independent experiments), although there was considerable variability between experiments with the HSC-3 cells.